Calculus I Section 6-2: Area Between Curves

Question 10

Find the exact total area of the regions enclosed by the curves

y=2z3 and y=uz,

between their points of intersection.

The shaded region is the area to be found.
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Calculus I Section 6-2: Area Between Curves

Question 10 — Solution

1. Find all intersections.
»¥=r = zxz-1)(z+1)=0 = zx=-1,0,1.
2. Split the area where the upper curve changes.

On (—1,0), 23 > z; on (0,1), # > z3. For example, at * = —1/2, 2 = —1/8 > —1/2; at = = 1/2,
r=1/2>1/8 = 2®. Both enclosed regions contribute positive area:

3. Set up upper minus lower on each interval.

A:/(]l(:s3—a;)dx+/01(x—x3)dx.

4. Integrate and evaluate each region.

The power rule gives [23dx = 2*/4 and [ xdz = 2%/2.

4 2 1 1 1
A=|Z T o (-2 = -,
4 2| 4 2 4
2 211 1 1
AZ_ _— — = - — = = —,
2 4], 2 4 4
5. Add both areas.
1 1 |1
A=A +As=-+-=|=|
ttd2=2+1=13
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